Primer pairs and nucleic acid preparations were used with RT-PCR to detect peach latent mosaic (
INTRODUCTION
Three graft-transmitted diseases of peach are known in Japan9); yellow mosaic, oil blotch and star mosaic. Namba et al.10) detected a small spherical virus from peach trees infected with yellow mosaic and confirmed that the virus was the causal agent of peach yellow mosaic disease by back-inoculation with purified preparations. Although the agents of oil blotch and star mosaic remain unknown, peach latent mosaic (PLM) disease was initially identified in France1,2) and later reported to be incited by peach latent mosaic viroid (PLMVd)4). PLM is economically important in European peach production areas, because some strains of PLMVd induce severe symptoms such as decline or die-off on European peach cultivars.
Hadidi et al.5) reported that PLMVd was detected in peach and apricot samples from Japan, obtained from Plant Germplasm Quarantine Center, USDA. Desvignes3) and Flores et al.4) described that PLM is probably the same as those which were termed peach mosaic in the USA7,8) and peach yellow mosaic in Japan. However, according to recent reports, PLMVd is not the causal agent of peach mosaic disease5) in the USA. 
RESULTS

Detection of PLMVd by RT-PCR
We tried to detect PLMVd from nucleic acid preparations of stone fruits by RT-PCR with three primer pairs. Because primer pair 2 amplified cDNA of the expected size and few non-specific bands (Fig. 1) , primer pair 2 seemed suitable to detect PLMVd. A series of diluted preparations was evaluated to detect PLMVd. Reproducible cDNA bands of the expected size were found in products from 10-3 and 10-4 diluted nucleic acid preparations (Fig. 2) . These results suggested that the nucleic acid preparation may harbor some inhibitory compounds for RT-PCR. We used both 10-3 and 10-4 diluted nucleic acid preparations to detect PLMVd by RT-PCR with primer pair 2.
Cloning and nucleotide sequencing of PLMVd Two PLMVd isolates from peach cultivars, Nakatsu Hakutou from Ibaraki prefecture and Akatsuki from Nagano prefecture, were sequenced (Fig. 3) . Two isolates consisted of 337 nucleotides and showed 91 and Occurrence of PLMVd in Japanese stone fruits PLMVd was detected from many peach cultivars and one apricot cultivar maintained in the National Institute of Fruit Tree Science (Table 1 ). In local orchards in Japan, PLMVd was detected from 33 of 35 (94.3%) peach samples, one of 19 (5.3%) Japanese plum, 2 of 45 (4.4%) mume and one of 27 (3.7%) sweet cherry samples, but was not detected from European plum and apricot samples ( Table 2) .
Symptoms of PLMVd-infected stone fruit trees in Japan Symptoms on the RT-PCR-assayed stone fruit trees maintained at NIFTS were monitored from April to June (Table 1 ). Only one peach cultivar Kurakata Wase, PLMVd-positive, showed mosaic symptoms in April. After May, however, the symptoms disappeared. Other PLMVd-positive cultivars did not show mosaic symptoms.
DISCUSSION
PLMVd was detected from many peach trees all over Japan, suggesting that PLMVd is distributed widely in peach trees (approximately 94.3%) across Japan. PLMVd was also detected from Japanese plum, mume and sweet cherry at a low rate, but was not detected from European plum and apricot. In spite of a high incidence of PLMVd in peach trees, only one of 30 PLMVd-positive peach cultivars showed mosaic symptoms in the 1998 season. Growth of the other PLMVdpositive peach trees was normal. The breeders who manage all the stone fruit trees in NIFTS, also have not seen any ill effects on PLMVd-positive stone fruit trees in the last few decades. PLMVd may, therefore, be symptomless on most Japanese peach cultivars, although severe disease symptoms are reported on European cultivars1,2). However, because any viroid infection has potential risks for food production, elimination of PLMVd from stone fruit trees should be encouraged.
Whether the mosaic leaves of peach cv. Kurakata Wase were caused by PLMVd is still uncertain. The relationship between the three graft-transmitted diseases reported by Kishi et al.9) and PLMVd is still unclear, although all yellow mosaic-infected and oil blotch-infected peach cultivars were PLMVd positive ( Table 1) . Back-inoculation experiments with purified PLMVd preparations onto peach seedlings are now in progress.
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